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https://www.ncbi.nlm.nih.gov/refseq/

RefSeq is a public database of nucleotide and protein sequences which 
are derived, in most part, from genome assemblies that are submitted to 
International Nucleotide Sequence Database Collaboration (INSDC), by 
one of the following methods.

• Computationally using the Genome Annotation Pipeline
• Manual curation
• Propagation from model organism databases 

e.g. Arabidopsis thaliana

RefSeq: NCBI Reference Sequence Database

https://www.ncbi.nlm.nih.gov/refseq/
http://www.insdc.org/


Annotation Pipeline
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RefSeq Data organization

Gene

Alternatively spliced 
transcripts and 
corresponding proteins



Monocots

Dicots

https://www.ncbi.nlm.nih.gov/taxonomy
https://www.ncbi.nlm.nih.gov/tools/treeviewer/

108 plant genomes have been annotated at NCBI
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Best representative assembly 
chosen for annotation

Access assembly meta-data, 
statistical reports, and links to 
genomic sequence data



Annotation Home Page
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Detailed reports

Annotation Report

https://www.ncbi.nlm.nih.gov/genome/annotation_euk/all



Annotation Output
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Data access – Gene and RefSeq

GLYMA_16G150700

Location of gene on the 
chromosome

Gene display includes reference sequences and 
various links and tools for the study of gene 
expression and function.



Phytozome annotation

NCBI annotation





Data access – Gene and RefSeq

GLYMA_16G150700

Location of gene on the 
chromosome

Gene display includes reference sequences and 
various links and tools for the study of gene 
expression and function.



From GenBank

FT2A has two transcript variants

NM_001253256.2
XM_006598696.3



• X* accessions are predicted models. This category is 
computationally predicted based on aligned evidence. Records 
are primarily derived from genomic sequence. The vast majority 
of XMs are fully supported by experimental evidence, and for 
most species they are on par, quality-wise, with the NMs. 

• N* accessions are used for known RefSeqs. This category is 
supported by manual curation. Records are primarily derived 
from INSDC cDNAs, EST, and Transcript Shotgun Assembly (TSA) 
records. 

Difference between N* and X* accessions



XM_006598696.3NM_001253256.2



Low Quality protein, corrected it based on 
PMID: 30418611*

Data curation—how do 
we maintain the 
quality of our data

PRR3A gene (GeneID: 100785796)

NM_001377264.1
XM_014773179.1

*Li et. al. Plant Cell Physiol. 2019 Feb 1;60(2):407-420. Characterization of Two Growth Period QTLs Reveals Modification of PRR3 Genes During Soybean 
Domestication.



KEYWORDS RefSeq; corrected model

The sequence of the model RefSeq transcript was
modified relative to its source genomic sequence to
represent the inferred CDS: inserted 2 bases in 2 codon;
Derived by automated computational analysis using gene
prediction method: Gnomon. Supporting evidence includes 
similarity to: 31 ESTs, 2 Proteins, and 100% coverage of the 
annotated genomic feature by RNASeq alignments.

3132-3132             "N"                1-1

/product="LOW QUALITY PROTEIN: two-component response



Data curation: Add value based on publications

Adding value to data: Updated HPPD 
gene (GeneID:100101901) to create 
two isoforms, short and long, based on 
PMID: 25192697* .

Updating locus_type: Updated LUXa
gene from coding to non-coding 
based on PMID:28878247**

*Seihl et. al. Plant Physiol. 2014 Nov;166(3):1162-1176. Broad 4-hydroxyphenylpyruvate dioxygenase inhibitor herbicide tolerance in soybean with an optimized enzyme and expression cassette
**Liew et. Al. Sci Rep. 2017 Sep 6;7(1):10605. A novel role of the soybean clock gene LUX ARRHYTHMO in male reproductive development.



ICA2 gene (AT2G32320) involved in growth and flowering time plasticity in relation to temperature in 
Arabidopsis; PMID: 30992321*

*Mendez-Vigo et. al. Plant Cell. 2019 Jun;31(6):1222-1237. Genetic Interactions and Molecular Evolution of the Duplicated Genes ICARUS2 and ICARUS1 Help Arabidopsis Plants Adapt to Different Ambient 
Temperatures.

Data Analysis using BLAST





Accessing RefSeq from BLAST output

Select RefSeqs





Flowering Locus



Location, Gene, Phenotype







Pick the exon

Multiple hits



Pick the exon

Tracks

Multiple hits



Pick the exon

Tracks

Multiple hits





Flower

Leaf

Seed coat



Data Quality GeneID: 100801486 YIF1B-like protein



*Li et. al., while assessing flavonoid biosynthesis pathway (FBP) genes in 
various Solanaceae species found that NCBI annotations were generally 
longer and concluded that 

“Overall, the large majority of FBP homologs detected from these various 
annotation sources were in close agreement, but when they differed, 
homologs from the NCBI annotations were generally longer and more 
abundant than from the genome-specific databases. These results 
suggest that reannotation of genome sequences using a unified 
annotation strategy, such as employed by the NCBI pipeline, may be 
preferable for improved consistency during comparative genomics 
research.”

*Li et. al. Genes (Basel). 2019 Jul 25;10(8). Assessing Anthocyanin Biosynthesis in Solanaceae as a Model 
Pathway for Secondary Metabolism.



Thank you.
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